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METHOD FOR SENDING AND RECEIVING
PAGING MESSAGE, NETWORK DEVICE
AND USER DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation application of Interna-
tional Application No. PCT/CN2018/075270, filed Feb. 5,
2018, the entire disclosure of which 1s incorporated herein
by reference.

TECHNICAL FIELD

Embodiments of the present disclosure generally relate to
information process technologies, and more particularly, to
methods for sending and receirving a paging message, a
network device, a terminal device and a computer storage
medium.

BACKGROUND

In 5G technologies, a cell generally adopts multibeam
form. In order to page to a UE (user equipment), a paging
message 1s sent on each beam 1n each cell. For a cell with
high-frequency deployment, there are many beams, for
example, 64 beams, and accordingly, the paging message 1s
send 1n the cell for 64 times. This increases the signaling
load of the network.

In the future 3G networks, there are a large number of
terminals which belong to a delay tolerant type, that 1s, such
terminals are not eager to access the network immediately,
and such terminals may exist in the future 5G networks 1n
large numbers, such as Internet of Things (IoT) terminals
like electric meters or water meters. This type of terminals
still use the methods i1n related arts to receive paging
messages, which may cause heavy signaling load and high
power consumption for the terminal devices.

SUMMARY

In order to address the above technical problems, embodi-
ments of the present disclosure provide methods for sending,
and receiving a paging message, a network device, a termi-
nal device and a computer storage medium.

An embodiment of the present disclosure provides a
method for sending a paging message, the method including:

when paging for a terminal device 1s triggered, determin-
ing whether to interlacedly send the paging message to the
terminal device based on a terminal type of the terminal
device.

An embodiment of the present disclosure provides a
method for receiving a paging message, the method includ-
ng:

when paging 1s performed, determining whether to inter-

lacedly monitor the paging message based on a terminal type
ol a terminal device.

An embodiment of the present disclosure provides a
network device, including:

a lirst processing unit configured to, when paging for a
terminal device 1s triggered, determine whether to inter-
lacedly send the paging message to the terminal device
based on a terminal type of the terminal device.

An embodiment of the present disclosure provides a
terminal device, including:
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2

a second processing unit configured to, when paging 1s
performed, determine whether to interlacedly monitor the
paging message based on a terminal type of the terminal
device.

An embodiment of the present disclosure provides a
network device, including:

a processor; and

a memory for storing computer programs executable by
the processor,

wherein when the computer programs are executed by the
processor, the processor 1s caused to perform steps of the
methods previously described.

An embodiment of the present disclosure provides a
terminal device, including:

a processor; and

a memory for storing computer programs executable by
the processor,

wherein when the computer programs are executed by the
processor, the processor 1s caused to perform steps of the
methods previously described.

An embodiment of the present disclosure provides a
computer storage medium having computer-executable
instructions stored thereon, wherein when the computer-
executable instructions are executed, steps of the methods
previously described are implemented.

The technical solutions according to embodiments of the
present disclosure adopt an interleaved paging message
sending method when a paging message 1s sent for a
terminal device of a specific terminal type. Therefore, the
density of transmitted paging messages 1s reduced, thereby
reducing the system signaling load, and reducing the power
consumption of the terminal device caused by receiving of
paging messages.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic flowchart of a method for sending
a paging message according to an embodiment of the present
disclosure.

FIG. 2 15 a schematic flowchart of a method for receiving
a paging message according to an embodiment of the present
disclosure.

FIG. 3 1s a schematic block diagram of a network device
according to an embodiment of the present disclosure.

FIG. 4 1s a schematic block diagram of a terminal device
according to an embodiment of the present disclosure.

FIG. § 1s a schematic diagram of a hardware architecture
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

In order to make the features and technical contents of
embodiments of the present disclosure more clear, the
following describes the implementations of the embodi-
ments of the present disclosure 1n detail with reference to the
drawings. The accompanying drawings are provided for
illustration only and are not intended to limit the embodi-
ments of the present disclosure.

First Embodiment

The embodiment of the present disclosure provides a
method for sending a paging message, including:

when paging for a terminal device 1s triggered, determin-
ing whether to interlacedly send the paging message to the
terminal device based on a terminal type of the terminal
device.
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As shown 1 FIG. 1, the method provided i the embodi-
ment 1includes the following steps:

In step 101, the terminal type of the terminal device 1s
obtained from a core network.

In step 102, when paging for a terminal device 1s trig-
gered, whether to interlacedly send the paging message to
the terminal device 1s determined based on the terminal type
of the terminal device.

According to embodiments, determining whether to inter-
lacedly send the paging message to the terminal device
based on the terminal type of the terminal device includes:

when the terminal type of the terminal device 1s a high-
latency terminal, sending the paging message for the termi-
nal device on at least one beam 1n at least one paging
occasion.

It should be understood that the solutions provided in the
embodiment 1s applied to the network side, and for example,
can be applied to a base station on the network side.

The terminal type of the terminal device can be reported
to the core network by the terminal device. When the
terminal needs to be paged, the terminal type of the terminal
device 1s obtained from the core network. In other words,
terminals are classified, and terminal types are defined for
the terminals. UEs may report their terminal types to the
network. When paging for a terminal 1s triggered, the
network side carries the terminal type to the base station.
The base station constructs the paging message according to
the terminal type and sends the paging message.

According to embodiments, the terminal types of terminal
devices may include high-latency terminals and low-latency
terminals. The high-latency terminal may be understood as
an loT-like terminal. Since the IoT terminal 1s different from
a call-type terminal (1.e., a terminal used to initiate calls or
receive calls), the IoT terminal does not need to obtain
information from the network side 1n time for a long time.
Therefore, the number of pagings for such terminals can be
appropriately reduced. According other embodiments, the
terminal types can also be divided into a delay-tolerant type
terminal, an Internet of Things terminal, or the like.

The base station receives a paging message for the
terminal from the core network, and the paging message
carries the terminal type.

In addition, in the above embodiments, the interleaved
paging message sending method may be that the base station
sends the paging messages 1n a time division manner in
multi-beam operation. For example, determining whether to
interlacedly send the paging message to the terminal device
based on the terminal type of the terminal device includes:

when the terminal type of the terminal device 1s a high-
latency terminal, sending the paging message for the termi-
nal device on at least one beam in at least one paging
occasion (PO).

Before sending the paging message on at least one beam,
a transmission period or a transmission window for the
paging message may be determined. K paging occasions are
set 1n the transmission period or the transmission window; K
1s an 1nteger. Here, a period or a window for sending paging
messages can be defined, and k PO periods are included in
the window. The length of the transmission period or the
transmission window for the paging message can be set
depending on actual requirements.

The sending the paging message for the terminal device
on at least one beam 1n at least one paging occasion includes:

in at least part of the K paging occasions set in the
transmission period or the transmission window, performing,
a modulo calculation based on an identifier of at least one
beam 1included 1n the paging occasions and K; and
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based on a modulo calculation result, determining an
identifier of a transmission beam, and sending the paging

message on the determined transmission beam.

Assuming that there are two paging occasions, the paging
message 1s sent on the beam with beam ID mod 2=0 or 1 n
the first paging occasion, and the paging message 1s sent on
the beam with beam ID mod 2=1 or 0 1n the next paging
occasion. It should be noted that, in the foregoing two
paging occasions, the corresponding transmission beam
identifiers 1n different paging occasions may be the same or
different.

For example, the paging message 1s sent on the beam with
beam ID mod k=0 1n the first PO 1n the window, and the
paging message 1s sent on the beam with beam ID mod k=1
in the next PO, and the paging message 1s sent 1n a similar
way 1n other paging occasions until the K-th paging occa-
sion PO 1 which the paging message can be sent on the
beam with beam ID mod k=k-1.

Specifically speaking, for example, there may be two POs
in the current paging window, and there are multiple beams
in each PO. When there are 3 beams 1n PO1, 1 mod 2=1, 2
mod 2=0, 3 mod 2=1. It can be determined to send the
paging message on the beam with modulo calculation
result=0, that 1s, the paging message 1s sent on the beam with
beam ID=2. If there are 4 beams 1n PO2, 1t can be deter-
mined to send the paging message on any beam with modulo
calculation result=1, that 1s, the paging message can be sent
on any of beams 1 and 3.

It can be seen that by adopting the above solutions, 1t 1s
possible to use an interleaved paging message sending
method when a paging message 1s sent for a terminal device
ol a specific terminal type. Therefore, the density of trans-
mitted paging messages 1s reduced, thereby reducing the
system signaling load, and reducing the power consumption
of the terminal device caused by receiving of paging mes-
sages.

Second Embodiment

An embodiment of the present disclosure provides a
method for receiving a paging message, including:

when paging 1s performed, determining whether to inter-
lacedly monitor the paging message based on a terminal type
ol a terminal device.

As shown 1n FIG. 2, the method provided in the embodi-
ment 1ncludes the following steps:

In step 201, a terminal type 1s reported to a core network.

In step 202, when paging 1s performed, whether to inter-
lacedly monitor the paging message 1s determined based on
the terminal type of a terminal device.

Determining whether to interlacedly monitor the paging
message based on the terminal type of the terminal device
includes:

when the terminal type of the terminal device 1s a high-
latency terminal, receiving the paging message for the
terminal device sent from a network side on at least one
beam 1n at least one paging occasion.

It should be noted that the solution provided by the
embodiment 1s applied to a terminal device.

The terminal type of the terminal device can be reported
to the core network by the terminal device. When the
terminal needs to be paged, the terminal type of the terminal
device 1s obtained from the core network. In other words,
terminals are classified, and terminal types are defined for
the terminals. UEs may report their terminal types to the
network. When paging for a terminal 1s triggered, the
network side carries the terminal type to the base station.
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The base station constructs the paging message according to
the terminal type and sends the paging message.

According to embodiments, the terminal types of terminal
devices may include high-latency terminals and low-latency
terminals. The high-latency terminal may be understood as
an terminal similar to an IoT terminal. Since the Io'T terminal
1s different from a call-type terminal (1.e., a terminal used to
initiate calls or recerve calls), the IoT terminal does not need
to always obtain information from the network side 1n time.
Therefore, the number of pagings for such terminals can be
appropriately reduced. According other embodiments, the
terminal types can also be divided into a delay-tolerant type
terminal, an Internet of Things terminal, or the like.

The base station receives a paging message for the
terminal from the core network, and the paging message
carries the terminal type.

In addition, 1n the above embodiments, the interleaved
paging message sending method may be that the base station
sends the paging messages 1 a time division manner in
multi-beam operation. For example, determining whether to
interlacedly send the paging message to the terminal device
based on the terminal type of the terminal device includes:

when the terminal type of the terminal device 1s a high-
latency terminal, sending the paging message for the termi-
nal device on at least one beam in at least one paging
occasion (PO).

Before sending the paging message on at least one beam,
a transmission period or a transmission window for the
paging message may be determined. K paging occasions are
set 1n the transmission period or the transmission window; K
1s an mteger. Here, a period or a window for sending paging
messages can be defined, and k PO periods are included in
the window. The length of the transmission period or the
transmission window for the paging message can be set
depending on actual requirements.

Then, 1n at least part of the K paging occasions set 1n the
transmission period or the transmission window, the base
station performs a modulo calculation based on an identifier
of at least one beam 1ncluded 1n the paging occasions and K ;
and based on the modulo calculation result, an identifier of
a transmission beam 1s determined, and the paging message
1s sent on the determined transmission beam.

Assuming that there are two paging occasions, the paging
message 1s sent on the beam with beam ID mod 2=0 or 1 1n
the first paging occasion, and the paging message 1s sent on
the beam with beam ID mod 2=1 or O in the next paging
occasion. It should be noted that, in the foregoing two
paging occasions, the corresponding transmission beam
identifiers 1n different paging occasions may be the same or
different.

For example, the paging message 1s sent on the beam with
beam ID mod k=0 1n the first PO 1n the window, and the
paging message 1s sent on the beam with beam ID mod k=1
in the next PO, and the paging message 1s sent 1n a similar
way 1n other paging occasions until the K-th paging occa-
sion PO 1n which the paging message can be sent on the
beam with beam ID mod k=k-1.

Specifically speaking, for example, there may be two POs
in the current paging window, and there are multiple beams
in each PO. When there are 3 beams 1n PO1, 1 mod 2=1, 2
mod 2=0, 3 mod 2=1. It can be determined to send the
paging message on the beam with modulo calculation
result=0, that 1s, the paging message 1s sent on the beam with
beam ID=2. If there are 4 beams 1n PO2, 1t can be deter-
mined to send the paging message on any beam with modulo
calculation result=1, that 1s, the paging message can be sent
on any of beams 1 and 3.
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Based on the above description, the following focuses on
describing how the terminal device receives the paging
message. There may be the following two processing meth-
ods:

Processing method 1: when the terminal type of the
terminal device 1s a high-latency terminal, the paging mes-
sage for the terminal device sent from a network side 1s
received on at least one beam 1n at least one paging occasion.

Receiving the paging message for the terminal device sent
from the network side on at least one beam 1n at least one
paging occasion includes:

monitoring the paging message in K paging occasions in
a transmission period or a transmission window.

In other words, whether the terminal device 1s a high-
latency or low-latency terminal, the terminal device can
monitor the paging message on all beams 1n all paging
occasions in each transmission period or transmission win-
dow, until the terminal device recerves the paging message
associated with the terminal device itselt

Processing method 1: K paging occasions 1in a transmis-
sion period or a transmission window for the paging mes-
sage are obtained from broadcast information; wherein K 1s
an integer.

In this case, 1t 1s possible to monitor the paging message
from possible paging occasions and possible transmission
beams for the terminal device based on a predetermined
calculation method.

For example, the terminal device may determine at least
one paging occasion for monitoring the paging message
based on the beam where the terminal device currently
resides 1n.

In this method, the terminal device can receive the paging
message only 1n certain paging occasions. That 1s, 1 order
to save power for the UE, k can be broadcasted by a
broadcast message, and then the UE decides to transmit or
receive the paging message on which PO based on the beam
where the terminal device currently resides 1n.

The calculation method may be as follows. First, based on
the number K of paging occasions, a value i1s obtained by
taking the beam identifier mod K; and whether the value 1s
a preset value 1s determined so as to determine the paging
occasion for receiving the paging message.

For example, 1t 1s assumed that the beam where the
terminal device currently resides in 1s beam 1, and the
number of paging occasions 1s 3; 1 mod 3=1. It 1s set that the
beam for sending the paging message 1s determined based
on the calculation result of taking the beam ID mod K. For
PO1, 1t 1s set that the paging message 1s sent on the
transmission beam with the calculation result equal to 1.
That 1s, 11 there are four beams in PO1, the paging message
can be sent on the beam with the beam ID of 1 or 4. In PO2,
the calculated identifier 1s equal to 2, that is, the paging
message can be sent on the beam with the beam ID of 2 n
PO2. In PO3, the calculated 1dentifier 1s 0, that 1s, the paging
message can be sent on the beam with the beam ID of 4 1n
PO3. If the 1dentifier of the beam where the terminal device
currently resides 1n 1s 1, then it 1s needed to monitor the
paging message 1n the first paging occasion PO1. It should
be understood that the above 1s only an example, and
actually there may be more POs and there may be more
beams 1n each PO, and the present disclosure do not list all
variations.

The technical solutions according to embodiments of the
present disclosure adopt an interleaved paging message
sending method when a paging message 1s sent for a
terminal device of a specific terminal type. Therefore, the
density of transmitted paging messages 1s reduced, thereby




US 11,363,562 B2

7

reducing the system signaling load, and reducing the power
consumption of the terminal device caused by receiving of
paging messages.

Third Embodiment

The embodiment of the present disclosure provides a
network device. As shown 1n FIG. 3, the network device
includes a first processing unit 31.

The first processing unit 31 1s configured to, when paging
for a terminal device 1s triggered, determine whether to
interlacedly send the paging message to the terminal device
based on a terminal type of the terminal device.

The network device further includes:

a first communication unit 32 configured to obtain the
terminal type of the terminal device from a core network.

According to embodiments, the first processing unit 31 1s
configured to:

when the terminal type of the terminal device 1s a high-
latency terminal, send the paging message for the terminal
device on at least one beam 1n at least one paging occasion.

It should be understood that the solutions provided 1n the
embodiment 1s applied to the network side, and for example,
can be applied to a base station on the network side.

The terminal type of the terminal device can be reported
to the core network by the terminal device. When the
terminal needs to be paged, the terminal type of the terminal
device 1s obtained from the core network. In other words,
terminals are classified, and terminal types are defined for
the terminals. UEs may report their terminal types to the
network. When paging for a termuinal 1s triggered, the
network side carries the terminal type to the base station.
The base station constructs the paging message according to
the terminal type and sends the paging message.

According to embodiments, the terminal types of terminal
devices may include high-latency terminals and low-latency
terminals. The high-latency terminal may be understood as
an IoT-like terminal. Since the IoT terminal 1s different from
a call-type terminal (1.e., a terminal used to initiate calls or
receive calls), the IoT terminal does not need to obtain
information from the network side in time for a long time.
Therefore, the number of pagings for such terminals can be
appropriately reduced. According other embodiments, the
terminal types can also be divided into a delay-tolerant type
terminal, an Internet of Things terminal, or the like.

The base station receives a paging message lfor the
terminal from the core network, and the paging message
carries the terminal type.

In addition, in the above embodiments, the interleaved
paging message sending method may be that the base station
sends the paging messages 1 a time division manner in
multi-beam operation. The first processing unit 31 1s con-
figured to:

when the terminal type of the terminal device 1s a high-
latency terminal, send the paging message for the terminal
device on at least one beam 1n at least one paging occasion
(PO).

Before sending the paging message on at least one beam,
a transmission period or a transmission window for the
paging message may be determined. K paging occasions are
set 1n the transmission period or the transmission window; K
1s an mteger. Here, a period or a window for sending paging
messages can be defined, and k PO periods are included in
the window. The length of the transmission period or the
transmission window for the paging message can be set
depending on actual requirements.
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According to embodiments, the first processing unmit 31 1s
configured to:

in at least part of the K paging occasions set in the
transmission period or the transmission window, perform a
modulo calculation based on an i1dentifier of at least one
beam included 1n the paging occasions and K; and

based on a modulo calculation result, determine an 1den-
tifier of a transmission beam, and sending the paging mes-
sage on the determined transmaission beam.

Assuming that there are two paging occasions, the paging
message 1s sent on the beam with beam ID mod 2=0 or 1 1n
the first paging occasion, and the paging message 1s sent on
the beam with beam ID mod 2=1 or 0 1n the next paging
occasion. It should be noted that, in the foregoing two
paging occasions, the corresponding transmission beam
identifiers 1n different paging occasions may be the same or
different.

For example, the paging message 1s sent on the beam with
beam ID mod k=0 1n the first PO 1n the window, and the
paging message 1s sent on the beam with beam ID mod k=1
in the next PO, and the paging message 1s sent 1n a similar
way 1n other paging occasions until the K-th paging occa-
sion PO 1n which the paging message can be sent on the
beam with beam ID mod k=k-1.

Specifically speaking, for example, there may be two POs
in the current paging window, and there are multiple beams
in each PO. When there are 3 beams 1in PO1, 1 mod 2=1, 2
mod 2=0, 3 mod 2=1. It can be determined to send the
paging message on the beam with modulo calculation
result=0, that 1s, the paging message 1s sent on the beam with
beam ID=2. If there are 4 beams 1n PO2, 1t can be deter-
mined to send the paging message on any beam with modulo
calculation result=1, that 1s, the paging message can be sent
on any of beams 1 and 3.

It can be seen that by adopting the above solutions, 1t 1s
possible to use an interleaved paging message sending
method when a paging message 1s sent for a terminal device
of a specific terminal type. Therefore, the density of trans-
mitted paging messages 1s reduced, thereby reducing the
system signaling load, and reducing the power consumption
of the terminal device caused by receiving of paging mes-
sages.

Fourth Embodiment

An embodiment of the present disclosure provides a
terminal device. As shown in FIG. 4, the terminal device
includes a second processing unit 41.

The second processing unit 41 1s configured to, when
paging 1s performed, determine whether to interlacedly
monitor the paging message based on a terminal type of a
terminal device.

The terminal device further includes:

a second communication 42 configured to report a termi-
nal type to a core network.

According to embodiments, the second processing unit 41
1s configured to:

when the terminal type of the terminal device 1s a high-
latency terminal, receive the paging message for the terminal
device sent from a network side on at least one beam 1n at
least one paging occasion.

It should be noted that the solution provided by the
embodiment 1s applied to a terminal device.

The terminal type of the terminal device can be reported
to the core network by the terminal device. When the
terminal needs to be paged, the terminal type of the terminal
device 1s obtained from the core network. In other words,
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terminals are classified, and terminal types are defined for
the terminals. UEs may report their terminal types to the
network. When paging for a termunal 1s triggered, the
network side carries the terminal type to the base station.
The base station constructs the paging message according to 5
the terminal type and sends the paging message.

According to embodiments, the terminal types of terminal
devices may include high-latency terminals and low-latency
terminals. The high-latency terminal may be understood as
an terminal similar to an IoT terminal. Since the IoT terminal 10
1s different from a call-type terminal (1.e., a terminal used to
initiate calls or recerve calls), the IoT terminal does not need
to always obtain information from the network side 1n time.
Therefore, the number of pagings for such terminals can be
appropriately reduced. According other embodiments, the 15
terminal types can also be divided into a delay-tolerant type
terminal, an Internet of Things terminal, or the like.

The base station receives a paging message for the
terminal from the core network, and the paging message
carries the terminal type. 20

In addition, in the above embodiments, the interleaved
paging message sending method may be that the base station
sends the paging messages 1 a time division manner in
multi-beam operation. For example, determining whether to
interlacedly send the paging message to the terminal device 25
based on the terminal type of the terminal device includes:

when the terminal type of the terminal device 1s a high-
latency terminal, sending the paging message for the termi-
nal device on at least one beam 1in at least one paging
occasion (PO). 30

Before sending the paging message on at least one beam,

a transmission period or a transmission window for the
paging message may be determined. K paging occasions are

set 1n the transmission period or the transmission window; K

1s an mteger. Here, a period or a window for sending paging 35
messages can be defined, and k PO periods are included in
the window. The length of the transmission period or the
transmission window for the paging message can be set
depending on actual requirements.

Then, 1n at least part of the K paging occasions set in the 40
transmission period or the transmission window, the base
station performs a modulo calculation based on an 1dentifier
of at least one beam included 1n the paging occasions and K;
and based on the modulo calculation result, an 1dentifier of
a transmission beam 1s determined, and the paging message 45
1s sent on the determined transmission beam.

Assuming that there are two paging occasions, the paging
message 1s sent on the beam with beam ID mod 2=0 or 1 in
the first paging occasion, and the paging message 1s sent on
the beam with beam ID mod 2=1 or O in the next paging 50
occasion. It should be noted that, in the foregoing two
paging occasions, the corresponding transmission beam
identifiers 1n different paging occasions may be the same or
different.

For example, the paging message 1s sent on the beam with 55
beam ID mod k=0 1n the first PO 1n the window, and the
paging message 1s sent on the beam with beam ID mod k=1
in the next PO, and the paging message 1s sent 1n a similar
way 1n other paging occasions until the K-th paging occa-
sion PO 1n which the paging message can be sent on the 60
beam with beam ID mod k=k-1.

Specifically speaking, for example, there may be two POs
in the current paging window, and there are multiple beams
in each PO. When there are 3 beams 1n PO1, 1 mod 2=1, 2
mod 2=0, 3 mod 2=1. It can be determined to send the 65
paging message on the beam with modulo calculation
result=0, that 1s, the paging message 1s sent on the beam with
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beam ID=2. If there are 4 beams 1n PO2, 1t can be deter-
mined to send the paging message on any beam with modulo
calculation result=1, that 1s, the paging message can be sent
on any of beams 1 and 3.

Based on the above description, the following focuses on
describing how the terminal device receives the paging
message. There may be the following two processing meth-
ods:

Processing method 1: when the terminal type of the
terminal device 1s a high-latency terminal, the second pro-
cessing unit 41 recerves the paging message for the terminal
device sent from a network side on at least one beam 1n at
least one paging occasion.

According to embodiments, the second processing unit 41
monitors the paging message in K paging occasions in a
transmission period or a transmission window.

In other words, whether the terminal device 1s a high-
latency or low-latency terminal, the terminal device can
monitor the paging message on all beams 1 all paging
occasions in e€ach transmission period or transmission win-
dow, until the terminal device recerves the paging message
associated with the terminal device itself

Processing method 1: the second communication unit 42
obtains K paging occasions 1n a transmission period or a
transmission window for the paging message from broadcast
information; wherein K 1s an integer.

In this case, 1t 1s possible to monitor the paging message
from possible paging occasions and possible transmission
beams for the terminal device based on a predetermined
calculation method.

For example, the second processing umt 41 may deter-
mine at least one paging occasion for monitoring the paging
message based on the beam where the terminal device
currently resides 1n.

In this method, the terminal device can receive the paging
message only 1n certain paging occasions. That 1s, 1 order
to save power for the UE, k can be broadcasted by a
broadcast message, and then the UE decides to transmit or
receive the paging message on which PO based on the beam
where the terminal device currently resides 1n.

The calculation method may be as follows. First, based on
the number K of paging occasions, a value 1s obtained by
taking the beam identifier mod K; and whether the value 1s
a preset value 1s determined so as to determine the paging
occasion for recerving the paging message.

For example, it 1s assumed that the beam where the
terminal device currently resides in 1s beam 1, and the
number of paging occasions 1s 3; 1 mod 3=1. It 1s set that the
beam for sending the paging message 1s determined based
on the calculation result of taking the beam ID mod K. For
PO1, 1t 1s set that the paging message 1s sent on the
transmission beam with the calculation result equal to 1.
That 1s, 11 there are four beams 1n PO1, the paging message
can be sent on the beam with the beam ID of 1 or 4. In PO2,
the calculated identifier 1s equal to 2, that 1s, the paging
message can be sent on the beam with the beam ID of 2 1n
PO2. In PO3, the calculated 1dentifier 1s 0, that 1s, the paging
message can be sent on the beam with the beam ID of 4 1n
PO3. If the identifier of the beam where the terminal device
currently resides 1 1s 1, then it 1s needed to momtor the
paging message in the first paging occasion PO1. It should
be understood that the above 1s only an example, and
actually there may be more POs and there may be more
beams 1n each PO, and the present disclosure do not list all
variations.

The technical solutions according to embodiments of the
present disclosure adopt an interleaved paging message
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sending method when a paging message 1s sent for a
terminal device of a specific terminal type. Therefore, the
density of transmitted paging messages 1s reduced, thereby
reducing the system signaling load, and reducing the power
consumption of the terminal device caused by receiving of
paging messages.

An embodiment of the present disclosure provides a
hardware composition architecture of a network device or a
terminal device. As shown in FIG. 5, the architecture
includes: at least one processor 51, a memory 32, and at least
one network interface 53. The components are coupled
together via a bus system 54. It should be understood that the
bus system 54 1s used to implement connection and com-
munication between these components. In addition to a data
bus, the bus system 34 may also include a power bus, a
control bus, and a status signal bus. However, for the sake
of clarity, various buses are collectively referred to as the bus
system 34 in FIG. §.

It can be understood that the memory 52 1n the embodi-
ments of the present disclosure may be a volatile memory or
a non-volatile memory, or may include both volatile and
non-volatile memory.

In some embodiments, the memory 52 stores the follow-
ing clements:

executable modules or data structures, or their subsets, or
their extensions:

operating system 521 and application program 522.

The processor 31 1s configured to be execute method steps
in the first or second embodiment, which will not be
repeated here.

An embodiment of the present disclosure provides a
computer storage medium that stores computer-executable
instructions. When the computer-executable instructions are
executed, the method steps of the foregoing first or second
embodiment are 1mplemented.

In embodiments of the present disclosure, i the devices
are implemented 1n the form of a software functional module
and sold or used as an mdependent product, they may also
be stored 1n a computer-readable storage medium. Based on
such an understanding, the technical solutions of the
embodiments of the present disclosure that are essential or
contribute to the existing technologies can be embodied 1n
the form of software products. The computer software
product 1s stored in a storage medium and includes several
instructions to cause a computer device (which may be a
personal computer, a server, or a network device) to perform
all or part of the methods described in the embodiments of
the present disclosure. The storage medium includes various
mediums that can store program codes, such as a U disk, a
mobile hard disk, a read only memory (ROM), a magnetic
disk, or an optical disk. In this way, the embodiments of the
present disclosure are not limited to any specific combina-
tion of hardware and software.

Correspondingly, an embodiment of the present disclo-
sure also provides a computer storage medium in which
computer programs are stored, and the computer programs
are configured to execute the methods according to embodi-
ments of the present disclosure.
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Although exemplary embodiments of the present disclo-
sure¢ have been disclosed for illustrative purposes, those
skilled 1n the art will realize that various improvements,
additions, and substitutions are also possible, and therefore,
the scope of the present disclosure should not be limited to
the above-described embodiments.

What 15 claimed 1s:

1. A method for receiving a paging message, comprising:

when a paging message for a terminal device 1s received,

determining whether to interlacedly monitor the paging
message based on a terminal type of the terminal
device,

wherein determiming whether to interlacedly monitor the

paging message based on the terminal type of the
terminal device comprises:

when the terminal type of the terminal device 1s a high-

latency terminal, recerving the paging message on at

least one beam 1n at least one paging occasion by:

obtaining K paging occasions 1n a transmission period
or a transmission window for the paging message
from broadcast information; wherein K 1s an integer;

performing a modulo calculation: beam i1d mod K,
wherein beam 1d 1s an 1dentifier of a beam where the
terminal device currently resides 1n, and determining,
at least one paging occasion corresponding to a
preset modulo calculation result; and

monitoring the paging message in the determined pag-
Ing occasion.

2. The method according to claim 1, further comprising:

reporting the terminal type to a core network.

3. A termunal device, comprising;

a processor; and

a memory for storing computer programs executable by

the processor;

wherein when the computer programs are executed by the

processor, the processor 1s caused to:

when a paging message for a terminal device 1is
received, determine whether to interlacedly monitor
the paging message based on a terminal type of the
terminal device,

when the terminal type of the terminal device 1s a high-

latency terminal, the processor 1s further configured to

receive the paging message on at least one beam in at

least one paging occasion by:

obtaining K paging occasions 1n a transmission period
or a transmission window for the paging message
from broadcast information; wherein K 1s an integer;

performing a modulo calculation: beam 1d mod K,
wherein beam 1d 1s an 1dentifier of a beam where the
terminal device currently resides 1n, and determining,
at least one paging occasion corresponding to a
preset modulo calculation result; and

monitoring the paging message in the determined pag-
Ing occasion.

4. The terminal according to claim 3, wherein the pro-
cessor 1s configured to report the terminal type to a core
network.




	Front Page
	Drawings
	Specification
	Claims

